In this study, the aquatic monocot Baldellia (Alismataceae) is used as a model for evaluating the general hindrances and shortfalls in the global conservation status assessment of a threatened taxon. Our study clearly shows that Linnean shortfalls (uncertainty in the number of species and taxonomy) and the Wallacean shortfall (fragmentary knowledge regarding distribution) form the basis for all other hindrances. We demonstrate that even in Europe, which has traditionally been very well investigated, between 60 and 75% of regions or countries possess no detailed distribution maps and/or data banks for Baldellia spp. Furthermore, between 50 and 60% of regions do not have any published red list category. Thus, only general conclusions concerning the global conservation status of the three Baldellia taxa are possible-a global assessment of conservation status for B. ranunculoides subsp. repens is nearly impossible. Baldellia ranunculoides s.str. shows a strong decline in practically all regions of its natural range, and thus it is probably the most threatened species in the genus. Baldellia alpestris is the least threatened species in the genus, even though it is a narrow endemic. Our case study clearly shows the need for reinforced coordination of research and conservation activities as well as an urgent need for data accessibility regarding taxonomic, chorological and conservation studies of endangered species.
Introduction
The current extinction crisis and the extent of anthropogenic alteration of natural habitats have reached alarming proportions (Brown and Lomolino 1998; Rodrigues 2006 ). An acceleration of biodiversity deterioration is expected for the future (Foley et al. 2005) . Faced with low resource availability for conservation activities and with growing management costs for endangered species and habitats, priority setting has become one of the most widely discussed topics in conservation biology (Master 1991; Wilcove and Chen 1998; Marris 2007b) . Therefore, many governments and organizations are planning to create new priority lists of endangered species while taking their global conservation status into consideration (Welk 2001; Eggenberg and Landolt 2006) . Such global estimation is not simple, and scientists as well as private and governmental agencies lack essential knowledge of target species (Rodrigues 2006; Kozlowski 2008) .
Potential hindrances to global assessment of priority list candidates have been divided into eight categories (Kozlowski 2008) : (1) the extreme heterogeneity of existing data; (2) the restricted availability of relevant data and lack of information exchange between scientists and conservationists; (3) the uncertainty in species number and taxonomic division of the given taxon (Linnean shortfall); (4) the fragmentary knowledge of distributions (Wallacean shortfall); (5) incomplete or erroneous red-listing across the entire distribution of a given taxon; (6) the lack of homogenous and reliable population trend data; (7) the lack of exhaustive information on observed and potential threats; and Wnally (8) the incomplete general biological knowledge of a given taxon (e.g., its reproduction biology, genetic diversity, dispersal parameters, etc.). It has been demonstrated that Linnean and Wallacean shortfalls are among the most serious problems in modern conservation biology and biogeography (Brown and Lomolino 1998; Lomolino and Heaney 2004) , and that the majority of deWcits in knowledge during any global conservation status assessment results from these two shortfalls (Whittaker et al. 2005; Bini et al. 2006; Kozlowski 2008) .
The main goal of our study was to highlight the extent of our knowledge deWcits and to test all shortfall categories mentioned above using a focal taxonomic group. We have used the aquatic plant genus Baldellia as a model taxon. This work was done in parallel with our recent review on B. ranunculoides , which is, therefore, not included in our analysis. Baldellia is one of several small genera in the monocot family Alismataceae. There are generally only two recognized species in the genus: B. ranunculoides (i.e., B. ranunculoides subsp. ranunculoides or B. ranunculoides s.str.), native to Europe and the Mediterranean, and B. alpestris, endemic to the mountains of northern Portugal and northwestern Spain (Lawalrée 1959; Vasconçellos 1970; Cook 1983; Moreno Saiz and Sainz Ollero 1992) . However, numerous studies recognize a third taxon (with more of an Atlantic biogeographic range) that has been treated as either B. ranunculoides subsp. repens or as B. repens. All species of Baldellia are aquatic herbs. They are very weak competitors and can only grow in habitats within a discrete range of disturbance linked to particular water levels and low nutrient availability. They are typical plants of open shorelines and long-standing gaps in oligotrophic lakes (Cook 1983; Vuille 1988; Preston and Croft 2001) . In most regions, they are the characteristic species of so-called Littorelletean and Isoetid communities (classes Littorelletea uniXorae and Isoëto-Nanojuncetea, respectively) (Casper and Krausch 1980; Pott 1995; Schubert et al. 1995) .
The genus Baldellia is particularly suitable for such an evaluation because: (1) in many regions it is an emblematic taxon and candidate for many conservation priority lists; (2) it is an exclusively aquatic taxon growing in habitats that are especially sensitive to anthropogenic alterations; (3) it comprises only three taxa; (4) it contains taxa for which there are 1 C dissimilar degrees of biological knowledge; and (5) its distribution covers countries and regions with diVering levels of conservation activities and biodiversity exploration. The general conclusions of our work will hopefully stimulate the development of new strategies and organizational structure for better coordination of species conservation policy and conservation biology studies.
Materials and methods
The available information on all three species of Baldellia was collected through: (1) recent and older literature screening; (2) an internet search of online data banks and websites on local Xoras and local or regional conservation activities; and (3) contacts with national and/or local experts. We consulted more than 3,000 publications or electronic sources and contacted more than 100 experts. Our recent review on B. ranunculoides , which formed the basis for part of this survey, is not considered in this analysis. The red list categories discussed in our study are those of the International Union for Conservation of Nature (IUCN 2001 ). For countries and/or islands with a published red list category for Baldellia taxa, the category was taken without any adaptation. However, some of these existing categories may have been assessed using diVerent previous sets of IUCN criteria which were valid at the time of their publication. For regions with exact distributional data, the loss of historical range could be calculated using the coeYcient of decline (CD, sensu Delvosalle and Vanhecke 1982) . The coeYcient was calculated as follows: CD (y) = 100 ¡ (a/b £ 100), where a is the number of populations observed before year y in a given area; b is the number of populations observed after year y in a given area; and y is the dividing year for the calculated periods. The coeYcient is given as a percentage and represents the proportion of populations that disappeared before the dividing year.
In order to expand the available information and to compare literature data with the current situation, an in situ survey on a large scale was carried out in habitats of all three species of Baldellia across their global range. The survey was conducted during 2 years (2006) (2007) at the height of the growing season. Altogether, 53 sites containing Baldellia populations from ten countries in Europe and North Africa were sampled: 22 of B. ranunculoides s.str., 18 of B. ranunculoides subsp. repens and 13 of B. alpestris. Species of Baldellia were identiWed according to the detailed keys of Triest and Vuille (1991) and Jones (2006) . In each Baldellia site visited, we carefully surveyed water-body margins as well as the surrounding area in order to assess observed and potential threats, geographical coordinates, altitude and habitat type. The threats described in the literature, as well as those observed during the Weld survey, were recorded using a standardized form and classiWed into several categories (see Tables 1 and Appendix S1 in Supplementary Material).
Results

Distribution
Baldellia ranunculoides s.str. has been reported from 28 countries and on six large Mediterranean and Atlantic islands (34 regions total, Fig. 1 ; Appendix S1). The newly discovered, naturalized populations outside of Europe (e.g., North America, New Zealand) have not been taken into consideration. For B. ranunculoides s.str., maps are available for ). The quality, accessibility and methodology used for their creation, however, vary signiWcantly. Only 14 regions (41%) have detailed distribution maps, whereas six regions possess only schematic ones that are not suitable for conservation purposes (Fig. 2a) . Thus, more than half of all the regions possess very fragmentary mapping or no data at all on the past and present distribution of B. ranunculoides s.str. The exact distribution of B. ranunculoides subsp. repens is still not known. The subspecies has been documented in 16 regions ( Fig. 1 ; Appendix S1). In Norway, it is the only native member of the genus (i.e., no B. ranunculoides s.str. occurs there). Distribution maps are extremely rare; only Scandinavian countries and Belgium possess detailed maps, and the map for France is very schematic (Fig. 2b) . Thus, 75% of all regions with B. ranunculoides subsp. repens have no precise distributional data on this subspecies' distribution and abundance. Additionally, during our Weld survey (Table 1) , we detected populations of B. ranunculoides subsp. repens in Tunisia for the Wrst time. This has not previously been documented in the literature, and was also unknown to experts we consulted. Baldellia alpestris occurs only on the Iberian Peninsula in northern and northwestern Spain, and northern Portugal. Relatively good maps as well as herbaria and literature records are available for both countries ( Fig. 2c ; Appendix S1).
Red list categories
For Baldellia ranunculoides s.str., red list categories were found for national and/or local red lists for 18 regions (i.e., 53% of all countries and islands with B. ranunculoides s.str., Fig. 3a) . For 16 regions the conservation status has not yet been estimated (NE). For B. ranunculoides subsp. repens, there are only six countries with published red list categories (Fig. 3b) . In the rest of its distribution (60% of regions with B. ranunculoides subsp. repens), no red list category was published (NE). Baldellia alpestris is not considered to be threatened (LC) in Spain or Portugal (Fig. 3c) .
Population trends
The information available was very incomplete ( Fig. 4 ; Appendix S1). For B. ranunculoides s.str., it was only possible to deduce population trends for 15 regions (53.5% of all regions where B. ranunculoides s.str. still exists; Fig. 4a ). A strong decline has been described in all of the regions (besides Greece). Information on population trends of B. ranunculoides subsp. repens is much scarcer (60% of regions have no data at all) and conclusions were only possible for six regions (Fig. 4b) . With the exception of Norway (population trends stable at very low levels), a very strong decline was observed in Wve countries: Belgium, France, the Netherlands, Sweden and Germany, where the taxon is probably extinct. Populations of B. alpestris, especially those in mountainous regions of northern Portugal and Spain, seem to be stable (Fig. 4c) . Calculating the coeYcient of decline (CD) was only possible for nine countries and only for B. ranunculoides s.l. (B. ranunculoides s.str. plus B. ranunuloides subsp. repens). The CD ranges from CD (1950) 22.91% for Italy to CD (1998) 92.16% for Switzerland. The calculation of CD with recent distribution data (last 10 years) was possible only for Switzerland and the eastern federal states in Germany (Appendix S1).
Threats
For 10 regions (28% of all 35 regions containing species of Baldellia), no data exist whatsoever (Appendix S1). Land use change was the most often described threat (mentioned in 46% of all regions), followed by hydrological changes (40%) and eutrophication (34%). An important threat, pollution, was also often mentioned (23%) as well as was geographic isolation (26%). Additionally, more threats have been described in other regions: succession (14%), livestock overgrazing (14%) and trampling (11%). The acidiWcation of lakes and tourism development were mentioned in only two and three regions, respectively. Table 1 shows data collected during the Weld survey in 53 sites for all three species of Baldellia. We used the same threat categories as in Appendix S1 for the literature/experts data. We detected that strong threats also occur in countries where Baldellia is not oYcially threatened (e.g., in Ireland, Spain, Portugal). The majority of Baldellia sites we visited displayed more than six threat categories (out of 11 surveyed). Sites with only one or two observed threats were extremely rare. These were mainly isolated or protected areas without any human activity in the vicinity (Table 1) . ?
C
Ex
A
General biological knowledge Figure 5 shows the current status of general biological knowledge on the genus Baldellia, expressed as the number of published and available sources (publications in scientiWc journals and book chapters). The highest number of publications concerned taxonomy, morphology, anatomy, habitat requirements and communities (see also Appendix S2). The percentage of papers, however, devoted exclusively to one of the species of Baldellia and to a given subject was extremely low. For many biological knowledge categories, there are only general publications with merely indirect and/or scant information and conclusions on Baldellia. There are, for example, no phytosociological studies focused entirely on Baldellia, although data on communities containing Baldellia were found in at least 40 scientiWc works. According to our survey, there are no more than ten scientiWc publications devoted exclusively to species of Baldellia published during the last 250 years (Appendix S2). Thus, until now, the majority of biological knowledge on Baldellia has been poorly explored. This is especially the case for herbivory, population structure, dispersal, phenology, biochemistry, physiology, genetic diversity and mycorrhizae. 
C
Discussion
Data heterogeneity and availability shortfalls
One of the Wrst obstacles faced by any scientist or conservationist who wishes to assess a given taxon globally and gather as much information on it as possible is the extreme heterogeneity and poor availability of existing data (Kozlowski 2008) . The majority of relevant data are hidden in local journals (often unavailable electronically), in local databases (often accessible only with permission and/or not published on the internet), in unpublished theses, reports, action plans, Weld surveys, etc., and are often written in many diVerent languages (Terschuren 1999; Glisson 2004) . The data collection for our study is a perfect illustration of such extreme heterogeneity (see sources in Appendix S1 and full reference list in Appendix S3). Thus, our study clearly demonstrates that it is impossible to do any global conservation status assessment emphasizing only refereed literature, the accepted standard in science. Unpublished data are, therefore, extremely important. Such data should be, however, applied while considering limitations of a variety of methods used to collect them as well as the diversity of persons delivering the information. In order to eliminate or at least minimize these Wrst two hindrances, more eVorts should be undertaken to improve coordination of ongoing conservation activities and information exchange among diVerent conservation actors (conservation biologists, administration units, politicians, local conservation agents, etc.).
Linnean shortfall
The Linnean shortfall refers to our extremely limited knowledge of the overall number of taxa on our planet. The term was Wrst proposed by Brown and Lomolino (1998) . It is surprising that at the beginning of the twentyWrst century, even in intensively studied regions and in relatively well-known groups of organisms, the Linnean shortfall is still an important and real deWciency (Marris 2007a) . This is diYcult to understand, given the growing awareness of the importance of biodiversity for natural and human-made ecosystems. The genus Baldellia is an excellent example of a group with an unclear taxonomy. In addition to the two recognized species in the genus (B. ranunculoides and B. alpestris), a third taxon (that has been treated as both B. ranunculoides subsp. repens and B. repens) still needs appropriate taxonomic recognition. The situation is confusing: in the literature from northern Europe as well as in many publications from the Benelux countries, the taxon is treated as a separate species, B. repens (Lawalrée 1959; Cools 1989; Lindblad and Ståhl 1990; Ingelög et al. 1991; Aronsson 1999; Lid and Lid 2005) . This is, however, not the case in central and southern Europe or in North Africa (Casper and Krausch 1980; Vuille 1988) , where it is treated as B. ranunculoides subsp. repens. The confusion about the number of Baldellia species, and especially regarding the status of B. ranunculoides subsp. repens, has hindered correct conservation decisions. Similar hindrances have already been described in numerous studies and assessments across many other organisms. The closely related genus Damasonium provides an example of this situation. For a long time it was not clear if there are globally three or Wve distinct species (Tutin 1980; Rich and NichollsVuille 2001) . Any proper conservation measures are only possible if all valid taxa are recognized and well described in the general and regional literature. The present decline of the study of taxonomy in many universities aggravates the Linnean shortfall. However, it is almost naïve to expect that taxonomists will ever agree on how many species there are in certain genera.
C
Wallacean shortfall
This shortfall refers to our inadequate knowledge of the distribution of a given taxon (at all levels: global, regional and local). The name comes from A. R. Wallace who was one of the founders of biogeography and a bird distribution specialist. Although the term was coined only recently by Lomolino and Heaney (2004) , the problem is not new. Cook (1983) , in his exhaustive work on European aquatic plant species, argued that "one must have information about the local distribution of a species before one can set priorities in conservation measures." Detailed species range maps are, therefore, the basis of any conservation eVort. Whittaker et al. (2005) clearly demonstrated that this deWcit is not only typical of poorly studied organisms but also, for example, of vascular plants on continents thought to be very well explored (e.g., Europe).
Baldellia is once again a perfect example of the Wallacean shortfall. Poor knowledge of distribution is still an important hindrance to a majority of countries and regions across the range of the genus. More than 60% of countries or regions possess no detailed distribution maps and/or data banks for B. ranunculoides s.str.; the corresponding number for B. ranunculoides subsp. repens is about 70%. Particularly incomplete and outdated are distribution data from North Africa and the Middle East. One of the best solutions would be to visit and screen as much herbaria as possible. Some new discoveries in the eastern Mediterranean (e.g., Montenegro, Greece) and our discovery of B. ranunculoides subsp. repens in Tunisia (Table 1) clearly demonstrate the extent of the Wallacean shortfall of threatened vascular plants in Europe and adjacent regions.
Red-listing shortfall
In many countries, the World Conservation Union red lists (IUCN 2001 ) are the most popular conservational tools for designating conservation priorities of endangered organisms (www.redlist.org). Despite their limitations (Quayle and Ramsay 2005) , red lists are practically the only internationally comparable conservation status indicators. However, limited time and funding result in red lists that are incomplete or give wrong information (Mrosovsky 1997 (Mrosovsky , 2004 ). There are two areas for concern regarding listing. On one hand, a fear is that a given taxon needs a much higher red list category than it was given. On the other hand, it is important to avoid the so-called "Romeo error" (Collar 1998 ), i.e., giving up on a species that is not yet extinct. The "red-listing shortfall" refers not only to a theoretical, but also to a very prosaic problem: many countries and even whole continents do not have any listing of threatened species. Additionally, even in countries with very ambitious red list projects, for many taxa the category DD (Data DeWciency) has to be used (Good et al. 2006 ). The relatively well-studied amphibians are given as an example: in the ongoing global assessment (www.globalamphibians.org) it was not possible to assign any red list category to 60% of amphibian taxa. Whatever the red-listing method used in the near future, the basis of the problem remains the same: without substantial funding for exhaustive Weld surveys, the appropriate red-listing will remain a mere hope (Mrosovsky 2004) .
More than 60% of regions do not have any published red list category for B. ranunculoides subsp. repens; for B. ranunculoides s.str. the number is about 50% (Fig. 3) . As for the Wallacean shortfall, the biggest problem is the nonexistence of an exhaustive red-listing of vascular plants in North Africa and Middle East. Another problem exists in countries where the species probably disappeared and new red lists no longer treat it (e.g., Baltic countries) or in regions where the species was recently re-discovered and has not yet been evaluated (e.g., Montenegro, Greece and Turkey). Additionally, the analyses in Table 1 and 1 C Appendix S1 suggest that the red list categories are underestimated in many western European countries. This is clearly the case for France, Portugal, Spain and the UK (and probably for Ireland), where a strong decline could be demonstrated and numerous threats have been observed in our Weld survey. This extremely poor red-listing in European countries can be additionally demonstrated by status assessments published online by Plantlife (www.plantlife.org.uk). For Ranunculus ophioglossifolius, for example, only 20% of countries where the species occurs published any red list category. For Damasonium alisma, the number is only 17%.
Population trend knowledge shortfall
Knowledge of population trends is one of the most important elements in the evaluation of real extinction risk because they show population size and/or population number and whether they are increasing, decreasing or stable over time (Schemske et al. 1994) . Species whose populations are decreasing dramatically will need immediate action and thus should be put at the top of the priority list (Welk 2001) . Up to now, however, such detailed demographic analysis has only been studied for a very small portion of taxa, especially at the global scale. Moreover, in order to know the population trend of a given taxon, we not only need precise indications on the number and size of its populations but also data for several points in time.
The information on population trends of Baldellia taxa was very imprecise and came from various sources with diVering methodologies and subjective estimations by the authors and experts consulted. For ca. 30% of regions there were no data available at all. Although the average value of coeYcient of decline (65%, see Appendix S1) clearly showed a strong decline tendency, such a mathematical calculation is very problematic and gives mitigated results. The calculation was possible only for about 20% of all the regions and only for B. ranunculoides s.l. Additionally, the dividing dates range from the 1930s to the late 1990s. The inaccessibility of raw, local distribution data makes such a calculation at the local and global level impossible. Furthermore, as explained in Rich and Karran (2006) , such methods are very dubious, as the ratio of old to new records depends not only on decline but also on relative sampling intensity. The same problem has been described for some very well studied organisms such as Cypripedium calceolus in Europe. The decline for this species could be calculated for only 35% of surveyed countries (Terschuren 1999) .
Knowledge of threats shortfall
In order to protect eYciently any taxon, one must know the exact reason for its decline. Thus, this knowledge shortfall could signiWcantly hinder the global conservation status assessment. For species of Baldellia, the main described and observed threats were: land use change, hydrological alterations, eutrophication, succession, pollution and geographic isolation. Our Weld survey (Table 1) , however, gives much more detail than data from the literature (Appendix S1) and suggests that in some countries, the conservation status is estimated too optimistically (e.g., in Portugal and Ireland). In all visited sites, an accumulation of several threat categories was observed. The populations thriving in ditches (road channels) and those growing in large lakes surrounded by dense human settlements with strong touristic activities (e.g., in Lac de Neuchâtel in Switzerland) seem to be the most aVected by human activities. Populations growing in protected areas such as lagoons in nature reserves along Atlantic coast appear less threatened. Baldellia ranunculoides subsp. repens 1 C grows in ponds and wetlands that experience less anthropogenic pressures. Today, in many European countries, such habitats are under protection. Thus, hydrological alteration, land-use changes and eutrophication are less accentuated when compared to those of B. ranunculoides s.str. The sites containing B. alpestris can be divided into two types: (1) lowland sites with heavy anthropogenic pressures and numerous severe threats, and (2) highland rivers and glacial lakes with low anthropogenic inXuences. The lowland populations, growing in ancient and now mainly abandoned village ponds and basins are among the most threatened of the whole genus. Baldellia alpestris, being an endemic of northern Portugal and northwest Spain, has no more than 15-20 such highly endangered occurrences. In contrast, populations from montane regions are probably the least threatened habitats of the whole genus. A mixture of many threats typical for fragile aquatic habitats is, therefore, playing a very important role in the strong decline of Baldellia across Europe (Casper and Krausch 1980; Preston and Croft 2001) . This diVerentiation was only detected due to our intensive Weld survey, and it shows the limits of published information.
General biological knowledge shortfall
The inadequate general biological knowledge (other than distribution, taxonomy and sensibility to anthropogenic stress) has an enormous inXuence on the global conservation status of any assessed taxon. ScientiWc literature pertaining speciWcally to the genus Baldellia is extremely limited and information is often simpliWed or even omitted completely ( Fig. 5 ; Appendix S2). The level of biological knowledge is not always best measured by the number of publications. A single large, high quality study might provide more knowledge than many small observations. Nevertheless, in comparison with many other taxonomic groups, the genus Baldellia is probably on the better side of the knowledge gradient: there are about ten scientiWc publications and book chapters devoted almost exclusively to this genus. There are, for example, some historical but still very informative and exhaustive scientiWc works of Glück (1905 Glück ( , 1906 Vuille (1988) on reproductive biology for all three Baldellia; Lindblad and Ståhl (1989, 1990) on the distribution and ecology of B. ranunculoides subsp. repens in Scandinavia; Triest and Vuille (1991) on genetic diversity and hybridization, and the publication of Jones (2006) on B. ranunculoides subsp. repens in Great Britain. Additionally, very informative data on B. ranunculoides s.str. and B. ranunculoides subsp. repens can be found in the general works on aquatic macrophytes of Casper and Krausch (1980) as well as of Preston and Croft (2001) . All other information has to be extracted from publications devoted only indirectly to one of the species of Baldellia. Publications devoted almost entirely to B. alpestris are even rarer. Although suspected to be a distinct entity in the nineteenth century (Cosson 1864 ), this endemic was described as a separate species only recently by Vasconçellos (1970) . Generally, the most thoroughly studied aspects of the biology of Baldellia are its reproductive biology, morphology and anatomy. All other subjects are insuYciently studied and need much more investigation. There are, for example, almost no scientiWc reports or data on dispersal and herbivory. The complex questions of evolutionary processes in this genus and of the potential response of Baldellia species to elements of global change also need further studies (for more details on existing literature see Kozlowski et al. 2008 ).
C
Conservation status estimation
Hindered by severe knowledge shortfalls described above, we are able to draw only some general conclusions concerning the global conservation status of the three taxa of Baldellia. B. ranunculoides s.str. shows a strong decline in practically all regions of its natural range. The taxon grows in water-bodies that are aVected by strong anthropogenic pressures. The habitat needs of this species are in evident conXict with human activities such as tourism, urbanization, intensive agriculture, etc. Thus, it is probably the most threatened taxon of the genus. The last region to contain numerous populations and high abundance of this taxon, and thus with high international responsibility, is Ireland. In France, Portugal, Spain and the UK, the conservation status is clearly underestimated. In all other countries, active conservation actions must be undertaken. In Africa and the Near East, new Weld surveys are highly recommended.
The global assessment of conservation status for B. ranunculoides subsp. repens is practically impossible. The scarce data indicate, however, that the taxon is strongly regressing in central and northern Europe. Therefore, we expect the same tendency in all other countries. The main area with numerous, sometimes still highly vital populations of B. ranunculoides subsp. repens exists only in central France that has, therefore, a great international responsibility. For all other countries, new Weld surveys and urgent conservation actions are recommended. This poorly studied taxon also needs intensive ecological and taxonomic studies.
Baldellia alpestris, although a narrow endemic, is the least threatened species of the genus. A majority of populations grow at altitudes between 800 and 2,000 m a. s. l. in glacial lakes, along mountainous rivers and streams with relatively weak anthropogenic pressure. For all lowland occurrences, in contrast, rapid conservation actions are needed. Spain and Portugal both equally share an international responsibility for preserving this endemic taxon.
General conclusions
Our results clearly demonstrate that the global conservation status assessment of any taxon is an extremely complex, time-consuming and laborious task. The commonly accepted IUCN red-listing is particularly dissatisfying. We need either considerable improvements of red-listing methodology or invention of completely new conservation status indices that take into account our ignorance concerning certain endangered taxa (Mrosovsky 1997 (Mrosovsky , 2004 . Recent eVorts at improving the methods of assessment (e.g., "barometers of biodiversity", Butchart et al. 2004 ) can be applied only for well-studied vertebrate groups such as birds (Rodrigues 2006) .
The Linnean and Wallacean shortfalls lay the foundation of all hindrances in such assessments. Without exact taxonomic and chorological data, governments and non-governmental organizations will simply not be able to know what to protect or where to protect it. Additionally, all hindrances described above are strongly interdependent: the population trend and knowledge threat shortages are, for example, responsible for the red-listing shortfall but concurrently result from a Wallacean shortfall.
Much more support has to be given to developing countries in order to improve their knowledge of local biodiversity and biogeography. For European conservation eVorts, the data from Mediterranean countries of northern Africa and the Near East are of great importance because these regions constitute a biogeographical unit with Europe. Thus, the lack of 1 C recent surveys and modern Xoras almost completely block a precise estimation of the conservation status of many organisms in Europe. One solution would be that leading universities in Europe could take a patronage of one speciWc region in North Africa/Near East and stimulate, support and coordinate the chorological, taxonomic and conservation studies and eVorts with local universities.
Generally, new strategies and methods of data collection, Weld surveying and information exchange must be developed, for example:
1. creation of international chorological databanks 2. development of multilateral mapping and research programs 3. obligation of nature conservation administrations to create internationally networked databanks 4. obligation of nature conservation administrations and research groups to publish all relevant conservation data on endangered taxa in an online and freely accessible format 5. organization of international Weld expeditions in regions with poor biodiversity exploration 6. organization of regular local and international conservation meetings
All these eVorts and results should be used to create a continuously updated online conservation forum: one known/described taxon with one web-page, where all actors (e.g., conservationists, conservation biologists, taxonomists, scientiWc journals, scientiWc libraries, etc.) should be encouraged to allocate all relevant data they possess on a given taxon.
